Comparative spectroscopic studies of four crotoxin homologs and their subunits.
Structures of four related neurotoxins and their purified subunits from the venoms of Crotalus durissus terrificus, C. vegrandis, C. s. scutulatus and C. viridis concolor were examined by circular dichroism (CD), deconvolution Fourier-transform infrared (FTIR) and fluorescence spectroscopy. CD spectra suggest that in general, the isolated subunits were decreased slightly in alpha-helix, while they were increased in beta-sheet structure, relative to intact toxins. These results were consistent with FTIR results. Fluorescence quenching (50-80%) was also observed in three of the four intact toxins as compared to spectra predicted by summation of free acidic and basic subunit spectra. It was tempting to conclude from these results that major conformational changes occur in individual subunits upon formation of the dimeric toxins. Intact crotoxin, however, when exposed to urea, yields spectra (CD, FTIR and fluorescence) that are virtually identical to control intact crotoxin. These findings suggest that the enhanced fluorescence exhibited by the isolated subunits, as well as the secondary structural changes in alpha-helix and beta-sheet, are artifacts resulting from irreversible structural changes that occur during subunit isolation by urea ion-exchange chromatography. In spite of these structural changes, LD50 values of intact crotoxin reassembled from isolated subunits are unaltered from those of native crotoxin.